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SYSTEM AND METHOD FOR DILATION FOR 
GLYPH RENDERING 

BACKGROUND 

1. Field of the Invention 
This invention relates generally to the ?eld of data process 

ing systems. More particularly, the invention relates to a 
system and method for dilation for rendering of glyphs. 

2. Description of the Related Art 
Many different electronic displays exist today for a plural 

ity of devices, including a variety of desktop and laptop 
computer displays, Personal Digital Assistants (PDAs), cel 
lular telephones, MP3 players, and portable gaming systems. 
Various applications existed using the different displays 
Wherein the displays may be used, for example, in different 
types of lighting (e.g., loW to high light levels) at different 
angles of vieWing (e.g., straight ahead, from above, or to the 
side), or different orientations of the display (e.g., vertical or 
horizontal). In addition, the technical features of the various 
displays Widely vary (e.g., dots or pixels per inch {DPI}, 
number of horiZontal, and/or number of vertical lines may be 
greater for a laptop display then for a cellular telephone 
display). 

For glyphs on various displays, dilation may be performed 
to thicken an outline in the glyph’s creation. The outline as 
initially created may be dif?cult to map pixels to so as to make 
a glyph legible. For example, the outline may be thin as to 
map to only one or a feW pixel Width When displaying. On 
high resolution displays, the feW pixels may be unrecogniz 
able and therefore the glyph be illegible, di?icult to decipher, 
or unpleasant to a vieWer. Dilation is constant, though, With 
out regards to display and/or application type. Independent of 
the amount of skeW, scaling, rotation, type of character, font, 
resolution, etc. that a glyph endures, dilation is alWays per 
formed using a constant factor. Therefore, What might be 
clearly discernible on one display for a speci?c application 
may be dif?cult to read or recogniZe on a different display 
and/ or application. For example, a display With less DPI may 
make the same glyph more dif?cult to read than on a display 
With more DPI. 

Therefore, What is needed is a system and method for 
improving dilation and rendering of glyphs for various dis 
plays and/ or applications. 

SUMMARY 

A system and method for dilating a glyph for glyph ren 
dering is described. The method in one embodiment includes 
receiving information including at least one of an element 
value of a rendering matrix, a glyph characteristic, a display 
background characteristic, an application characteristic, a 
display characteristic, and a graphics engine characteristic. 
The method further includes determining a dilation factor 
value from the received information. The method also 
includes dilating the outline of the glyph using the determined 
dilation factor. In another embodiment, a system determines 
a dilation factor based on an input criteria Which may differ 
from one system to another system. The dilation factor may 
be dynamically determined based on, for example, the effec 
tive resolution of a display device (Which may be varied by 
binning pixels). The dilation factor may also be dynamically 
determined based on, for example, a characteristic of a back 
ground image, etc. The dilation factor may also be dynami 
cally determined on, for example, the orientation of the dis 
play to render the glyph or the amount of ambient light in the 
room. Other systems and methods are described, and com 
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2 
puter readable media storing executable program instructions 
to cause a data processing system to perform methods are also 
described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can be 
obtained from the folloWing detailed description in conjunc 
tion With the folloWing draWings, in Which: 

FIG. 1 illustrates a method of rendering a glyph on a 
display of an electronic device. 

FIG. 2 illustrates an example outline for a loWercase “b”. 
FIG. 3 illustrates the outline of the loWercase “b” of FIG. 2 

after dilation. 
FIG. 4 illustrates the rasteriZation of the dilated outline of 

the loWercase “b” of FIG. 3. 
FIG. 5A illustrates the input to a glyph rendering system as 

a 2x2 matrix. 

FIG. 5B illustrates a speci?c example of the 2x2 matrix of 
FIG. 5A for pure scale. 

FIG. 5C illustrates a speci?c example of the 2x2 matrix of 
FIG. 5A for pure scale rotated. 

FIG. 6 illustrates a glyph rendering system for at least 
performing the method of FIG. 1. 

FIG. 7 illustrates an example dilation module of FIG. 6. 
FIG. 8 illustrates an embodiment of a data processing 

system (such as a computer) to include the glyph rendering 
system of FIG. 6. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The folloWing description describes a system and method 
of dilation for rendering glyphs on a display. Throughout the 
description, for the purposes of explanation, numerous spe 
ci?c details are set forth in order to provide a thorough under 
standing of the present invention. It Will be apparent, hoW 
ever, to one skilled in the art that the present invention may be 
practiced Without some of these speci?c details. In other 
instances, Well-knoWn structures and devices are shoWn in 
block diagram form to avoid obscuring the underlying prin 
ciples of the present invention. 

Glyph Rendering 

FIG. 1 illustrates an exemplary method of rendering a 
glyph on a display of an electronic device. Before describing 
the method, some of the Words in describing rendering Will be 
de?ned. A character is the smallest element of a character set 
and may represent the concept of a letter, number, or symbol 
to the electronic device. An outline is a collection of lines and 
curves to depict a character before creation of a glyph. FIG. 2 
depicts an example outline for a loWercase “b” 201. The 
straight lines of the outline are for illustration purposes only 
(e.g., lines 202 and 203). The outline may also include a 
collection of curves or other draWings. A glyph is the ?nal 
representation of the character on the display. 

Beginning at 101, a module of the electronic device 
retrieves a set of outline points for a character. In one embodi 
ment, a character is identi?ed by a single byte value (e.g., 
from $00 to $FF). In other embodiments, characters of a 
character set may be de?ned using multiple bytes (e. g., tWo 
bytes for the Japanese language) or another form of identi?er. 
Upon recognizing a value identifying a speci?c character of a 
character set (e.g., loWercase “b”), the set of outline points 
may be retrieved for that character. 
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Proceeding to 102, another module calculates the curves of 
an outline from the collection of points. In one embodiment, 
tWo types of outline points exist: on-curve points and off 
curve points. The on-curve points de?ne the endpoints of a 
curve. The off-curve points are used in determining the cur 
vature of the curve. If no off-curve point exists for tWo on 

curve points de?ning a curve, then the curve is straight line 
betWeen the tWo on-curve points. In one embodiment, the 
module uses a parametric BeZier equation With the on-curve 
and off-curve points as input in order to draW the collection of 
curves and thus the outline. In other embodiment, the curves 
may be de?ned by any type of equation or algorithm (e.g., 
Frenet-Serret formula). 

FIG. 2 illustrates an example outline 201. Curves 202 and 
203 represent curves for Which no off-curve points exist for 
the tWo on-curve points. In one embodiment, the outline 
approximately represents a border of the glyph (the outline 
may be approximate because the actual border may be 
changed later, such as for example through rasteriZation or 
anti-aliasing). In other embodiments, the outline may be a 
single path or skeleton of the glyph or any form betWeen a 
border and skeleton of the glyph. 

Proceeding to 103 of FIG. 1, the outline is dilated. In 
dilation, the outline is expanded aWay from a boundary or 
skeleton. FIGS. 2 and 3 illustrate dilation. The arroWs in FIG. 
2 represent the direction the different curves of the loWercase 
“b” Will be stretched and/or shifted. FIG. 3 illustrates the 
loWercase “b” 201 after dilation (movement/ stretching of the 
curves). The topologically inside curves of the loWercase “b” 
201 seem to contract and the topologically outside curves 
seem to expand, thus increasing the Width in many areas of the 
glyph represented by the outline. In other embodiments of the 
present invention, dilation may be prevented in certain direc 
tions. For example, the glyph could be bounded by a base line 
and a maximum height value. Therefore, dilation in the ver 
tical direction could be abridged once the outline reaches the 
bounding limits. 

In one embodiment, dilation is performed using a dilation 
factor. A dilation factor may be, but is not limited to, a vari 
able, set of variables, a function, or a set of functions. In one 
embodiment, the dilation factor may be tWo variables, one for 
dilation in the horiZontal (x) direction and one for dilation in 
the vertical (y) direction. To dilate an outline, the tWo vari 
ables are applied to (e.g., multiplied to) the spatial coordi 
nates of the points of the outline. In another embodiment, the 
dilation factor may be a unction With an input of the spatial 
coordinates of an outline (x1, yl) and output a neW spatial 
coordinate for each point (x2, y2). For example, an on-curve 
point’s (one of the outline points) spatial coordinates are 
inputted into the dilation factor (function), and neW spatial 
coordinates are given for the on-curve point such that the 
on-curve point is noW farther from or closer to the spatial 
center of the outline. The function Would be used for each 
point of the outline, Which may include points along each 
curve betWeen tWo on-curve points. In another embodiment, 
different functions may exist for different types of points or 
different portions of the outline. For example, one curve may 
use a ?rst dilation factor (function) While a second curve may 
use a second dilation factor (function). In a further example, 
a ?rst quadrant of the outline may use a ?rst dilation function 
While the fourth quadrant of the outline may use a second 
dilation function. 

In another embodiment of the dilation factor, a variable or 
scalar is used to modify the spatial coordinates of points or 
curves of an outline. For example, a variable or set of vari 
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4 
order to adjust the siZe and dilate the outline. Dilation is 
described in further detail in the next section. 

Referring back to FIG. 1, after dilation of the outline, 
process ?oWs to 104. In 104, the outline is rasteriZed into a 
bitmapped image. In rasteriZation, the dilated outline is con 
verted mapped to pixels to be displayed. FIG. 4 illustrates the 
rasteriZation of loWercase “b” 201 from FIGS. 2 and 3. The 
squares 402 represent pixels ?lled in during rasteriZation. The 
pixels are bounded by vertical lines 403 and horizontal lines 
404. In one embodiment, if over 50% of the area of the pixel 
is Within the outline, then the pixel is ?lled in. Various 
embodiments exist in determining When to ?ll in a pixel, for 
example, using a different percentage or having prede?ned 
rules for glyphs in determining When to ?ll in partially cov 
ered pixels. 
Upon rasteriZation, the ?nal glyph is created from the 

bitmapped-image in 105 of FIG. 1. In one embodiment, in 
104 the outline is rasteriZed into an anti-aliased bitmapped 
image that is the ?nal glyph. In other embodiments, anti 
aliasing (in order to smooth jagged edges and make the glyph 
more appealing) or other functions are later performed on the 
bitmapped image to create the glyph. Once the glyph is cre 
ated, it may be rendered on the display. 

Dilation 

In one embodiment, one set of outline points exist to create 
an outline. Therefore, the outline as de?ned by the outline 
points is one siZe. In order to shrink/ contract or groW/ expand 
an outline to an appropriate siZe (e. g., different font siZes), an 
input to a glyph rendering system indicates hoW much and in 
What direction(s) an outline should be groWn or expanded, in 
addition to other features (skeW, rotation, etc.). FIG. 5A illus 
trates the input to a glyph rendering system as a 2x2 “scaling” 
matrix (4 elements). In one embodiment, element “a” 501 is 
the horiZontal (“x”) scale factor. Element “d” 504 is the ver 
tical (“y”) scale factor. Thus, to pure scale an outline to a 
speci?c siZe, a:d constant (C). For example, FIG. 5B illus 
trates the matrix to pure scale a glyph to siZe 12 (a:d:12). 
Elements “b” and “c” (502 and 503) are the scale factors for 
rotated text. FIG. 5C illustrates the matrix to rotate a glyph 
from a horizontal position to a vertical position (plus or minus 
90 degrees). 90 degree rotation occurs When b:c and a:d:0. 
The rotated glyph is further scaled to siZe 12 because b:c:12. 
In other embodiments, all elements 501-504 may be non-Zero 
While the glyph is rotated. Thus, the matrix alloWs glyphs to 
be rendered in at least tWo orientations (horiZontal and verti 
cal). In addition to rotation and scaling, the matrix alloWs 
glyph obliquing (slanting). In one embodiment of obliquing, 
element b 502 equals 0. The obliquing angle is then deter 
mined by the inverse tangent of d 504 divided by c 503. 

In one embodiment, the scaling matrix is applied to the 
outline by multiplying each point of the outline in source 
space by the scaling matrix. For example, the spatial coordi 
nates of the points of an outline are multiplied by the matrix 
to create neW coordinates (similar to one embodiment of 
dilation as described above). 

FIG. 6 illustrates an example glyph rendering system 600. 
The glyph rendering system 600 generally comprises: an 
outline creation module 601, a dilation module 602, a bit 
mapped image conversion module 603, and a glyph creation 
module 604. The outline creation module 601 retrieves the set 
of outline points (101 of FIG. 1), calculate the curves of an 
outline (102), and performs any scaling, rotation, and/or skeW 
using the scaling matrix (FIG. 5A) of predetermined elements 
a-d (501-504) by multiplying the matrix With the spatial coor 
dinates of the points of the outline. 
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Upon creation of the outline, the dilation module 602 
dilates the outline (103 of FIG. 1). FIG. 7 illustrates one 
embodiment of the dilation module 602. The dilation module 
602 includes a dilation factor determination module 707 to 
receive information 605 and create the dilation factor. The 
information 605 may include, but is not limited to, the scaling 
matrix, information about the matrix, element values a-d 
(501 -504), and/ or information from the operations performed 
by the outline creation module 601 (702 of information 605) 
to create at least one dilation factor to dilate the outline. 

The dilation factor may be determined heuristically. For 
example, for predetermined values or speci?c information 
605, it may be previously determined that a speci?c dilation 
factor creates the most appealing glyph. For example, When 
the dilation factor equaling a value X When matrix elements 
a:d:l2 and b:c:0 (as illustrated in FIG. 5B) has been pre 
viously determined as the best dilation factor value, the dila 
tion factor is set to value X When those same matrix elements 
are received. In another example, the dilation factor is set to a 
speci?c function (e.g., f(x,y)) When elements or information 
fall Within ranges of speci?ed values or parameters. 
As previously described, the dilation factor may be a pair of 

values equal to the number of coordinate planes of the glyph 
(e. g., 2 for 2 Dimensions). Therefore, the dilation factor deter 
mination module 707 may create/ select tWo values. Alterna 
tively, the dilation factor determination module 707 may 
select multiple functions using the input information 605 
(e.g., tWo functions, one to alter horizontal coordinates and 
one to alter vertical coordinates). Alternative to heuristic 
methods, an algorithm to create the dilation value(s) may also 
be created/used With a variety of inputs 605 and Weights. In 
another embodiment, different sets of functions are created to 
determine the dilation factor(s) depending on the received 
information. 

Examples of information 605 that may affect the dilation 
factor include the magnitude of pure scale of the outline, pure 
scale in combination With rotation, obliquing or skeW, the 
effective glyph height (length of the vector perpendicular to 
the baseline Whose length is the maximum height of the 
glyph), and some root-determinant heuristic betWeen pure 
scale and pure scale rotated (e.g., the square root of the 
absolute value of a*d {501 and 504}—b*c {502 and 503}). 

Other groups of information 605 (FIG. 7) exist that may 
also be used in determining the dilation factor in the dilation 
factor determination module 707, Which may include, but not 
limited to, glyph characteristics 703, background character 
istics 704, application characteristics 705, display character 
istics, and graphics engine characteristics 706. Example 
glyph characteristics 703 that may affect the dilation factor 
includes, but is not limited to, the type of font (e.g., different 
dilation factors betWeen Japanese text and Roman text), the 
color of the glyph (e.g., different dilation factors betWeen red 
and black), the texture of the glyph, the border Width of the 
glyph, the contrast of the glyph to the background (e.g., 
difference of glyph color from background color), the exist 
ence of kerning and the severity of kerning. Example back 
ground characteristics 704 may include, but is not limited to, 
Whether motion exists behind the glyph, the speed of the 
motion, and the amount of noise behind the glyph (e.g., a 
complex background has more noise or contrast changes than 
a monotone background). Example applications include, but 
are not limited to, the amount of ambient light (e.g., is the 
room light or dark?), the orientation of the display (e.g., 
upright, slanted doWn, slanted up, rotated, etc.), speed of 
appearance and disappearance of glyph, movement of glyph 
across screen, speed of movement, curvature of text or strings 
comprising glyphs (e.g., Words Written in an arc versus along 
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6 
a straight line, vertical orientation of Word, etc.), and typical 
vieWing angle of the display. Example display characteristics 
705 and graphics engine characteristics 706 that may affect 
the dilation factor may include, but is not limited to, the 
resolution of the screen (e. g., DPI), pixel height in relation to 
pixel Width, actual siZe of pixels of the display, luminance of 
the display, contrast and brightness settings, refresh rate, ori 
entation of the display (e.g., horiZontal and vertical), avail 
able graphical processing unit (GPU) resources, and move 
ment of the display. To receive such information, the glyph 
rendering system may receive information from sensors 
attached to the display and/or device or information from 
other components of the electronic device. In one example, a 
device With a display (e. g., cell phone or mp3 player) includes 
an accelerometer to determine the orientation of the display 
and/ or movements of the display. Accelerometer information 
is received by the glyph rendering system and therefore used 
to help determine the dilation factor(s). In another example, 
the device includes an ambient light sensor to determine the 
amount of light present in a room to help determine dilation 

factor(s). 
The dilation factor determination module 707 determines 

the dilation factor (e.g., a pair of values x,y) and sends the 
dilation factor to the dilation factor application module 708 of 
the dilation module 602. In one embodiment, the dilation 
factor application module 708 receives the dilation factor and 
applies it to the received outline points 701. For example, the 
module 708 multiplies the horiZontal coordinate of each out 
line point by the x value and multiplies the vertical coordinate 
of each outline point by the y value, thus creating neW spatial 
coordinates for the outline points 701 (dilating the outline 
points 701 to create dilated outline points 709). The dilation 
factor application module 708 then outputs the dilated outline 
points 709 Which create the dilated outline. Alternative to 
modifying spatial points of the outline, the curves of the 
outline may be modi?ed. 

After dilation of the outline by the dilation module, the 
bitmapped image conversion module 603 rasteriZes the 
dilated outline (104). Finally, the glyph creation module 604 
creates the ?nal glyph from the bitmapped image (105). 

FIG. 8 illustrates an embodiment of a data processing 
system (e.g., a computer) that may include the glyph render 
ing system of FIG. 6. The exemplary data processing system 
of FIG. 8 includes: 1) one or more processors 801; 2) a 
memory control hub (MCH) 802; 3) a system memory 803 (of 
Which different types exist such as DDR RAM, EDO RAM, 
etc,); 4) a cache 804; 5) an I/O control hub (ICH) 805; 6) a 
graphics processor 806; 7) a display/screen 807 (of Which 
different types exist such as Cathode Ray Tube (CRT), Thin 
Film Transistor (TFT), Liquid Crystal Display (LCD), DPL, 
etc.; and/ or 8) one or more I/O devices 808. It Will be under 
stood that the system shoWn in FIG. 8 is an example of one 
type of data processing system and that other examples may 
have a different architecture and/or may have more or feWer 
components. It Will further be understood that the system may 
be a general purpose computer, a special purpose computer, a 
PDA, a cellular telephone, a handheld computer, and enter 
tainment system (e.g., MP3 player), or a consumer electronic 
device. 
The one or more processors 801 execute instructions in 

order to perform Whatever softWare routines the computing 
system implements. The instructions frequently involve some 
sort of operation performed upon data. Both data and instruc 
tions may be stored in system memory 803 and cache 804. 
Cache 804 is typically designed to have shorter latency times 
than system memory 803. For example, cache 804 might be 
integrated onto the same silicon chip(s) as the processor(s) 
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and/or constructed With faster SRAM cells Whilst system 
memory 803 might be constructed With slower DRAM cells. 
By tending to store more frequently used instructions and 
data in the cache 804 as opposed to the system memory 803, 
the overall performance ef?ciency of the computing system 
improves. 

System memory 803 may be deliberately made available to 
other components Within the computing system. For 
example, the data received from various interfaces to the 
computing system (e.g., keyboard and mouse, printer port, 
LAN port, modem port, etc.) or retrieved from an internal 
storage element of the computing system (e.g., hard disk 
drive) are often temporarily queued into system memory 803 
prior to their being operated upon by the one or more proces 
sor(s) 801 in the implementation of a softWare program. Simi 
larly, data that a softWare program determines should be sent 
from the computing system to an outside entity through one of 
the computing system interfaces, or stored into an internal 
storage element, is often temporarily queued in system 
memory 803 prior to its being transmitted or stored. 

The ICH 805 is responsible for ensuring that such data is 
properly passed betWeen the system memory 803 and its 
appropriate corresponding computing system interface (and 
internal storage device if the computing system is so 
designed). The MCH 802 is responsible for managing the 
various contending requests for system memory 803 access 
amongst the processor(s) 801, interfaces and internal storage 
elements that may proximately arise in time With respect to 
one another. 

One or more I/O devices 808 are also implemented in a 

typical computing system. I/O devices generally are respon 
sible for transferring data to and/or from the computing sys 
tem (e.g., a networking adapter); or, for large scale non 
volatile storage Within the computing system (e.g., hard disk 
drive). ICH 805 has bi-directional point-to-point links 
betWeen itself and the observed I/O devices 808. 

Embodiments of the invention may include various opera 
tions as set forth above. The operations may be embodied in 
machine-executable instructions Which cause a general-pur 
pose or special-purpose processor to perform certain opera 
tions. Alternatively, these operations may be performed by 
speci?c hardWare components that contain hardWired logic 
for performing the operations, or by any combination of pro 
grammed computer components and custom hardWare com 
ponents. 

Elements of the present invention may also be provided as 
a machine-readable medium (e.g., a computer readable 
medium) for storing the machine-executable instructions. 
The machine-readable medium may include, but is not lim 
ited to, ?oppy diskettes, optical disks, CD-ROMs, and mag 
neto-optical disks, ROMs, RAMs, EPROMs, EEPROMs, 
?ash, magnetic or optical cards, propagation media or other 
type of media/machine-readable medium suitable for storing 
electronic instructions. 

For example, the dilation factor(s) may be incorporated 
into the rendering matrix so that dilation is performed at the 
same time as scaling, skeWing, etc. of the outline (e.g., the 
horiZontal dilation and vertical dilation variables create a 2x1 
dilation matrix Which is multiplied to the scaling matrix). 

The modules of the glyph rendering system 600 may 
include softWare, hardWare, ?rmWare, or any combination 
thereof. For example, the modules may be softWare programs 
available to the public or special or general purpose proces 
sors running proprietary or public softWare. The softWare 
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8 
may also be specialiZed programs Written speci?cally for the 
rendering of glyphs. 

Accordingly, the scope and spirit of the invention should be 
judged in terms of the claims Which folloW. 

What is claimed is: 
1. A method for dilating an outline of a glyph, comprising: 
receiving an information including at least one of: 

an element value of a rendering matrix; and 
a display characteristic including an orientation of a 

display for rendering the glyph; 
determining by an electronic device at least one dilation 

factor from the orientation, Wherein the at least one 
dilation factor is determined by a dilation module that is 
separate from an outline creation module con?gured to 
scale the glyph by a scale factor; and 

dilating the outline of the glyph using the at least one 
dilation factor. 

2. The method of claim 1, Wherein the information further 
includes at least one of: 

a glyph characteristic; 
a display background characteristic; 
an application characteristic; and 
a graphics engine characteristic. 
3. The method of claim 1, Wherein the information is 

received by a sensor, the sensor being an accelerometer and/ 
or an ambient light sensor. 

4. The method of claim 1, Wherein the at least one dilation 
factor comprises a ?rst dilation factor and a second dilation 
factor. 

5. The method of claim 4, Wherein the ?rst dilation factor is 
for dilation in the horiZontal direction and the second dilation 
factor is for dilation in the vertical direction. 

6. The method of claim 1, Wherein the at least one dilation 
factor comprises only one dilation factor, the dilation factor 
for dilation in the horiZontal direction and dilation in the 
vertical direction. 

7. The method of claim 1, further comprising: 
creating a bitmapped image from the dilated outline; 
creating the glyph from the bitmapped image; and 
displaying the glyph on a display. 
8. The method of claim 1, Wherein the at least one dilation 

factor is an at least one function. 
9. The method of claim 8, further comprising creating the at 

least one function from the information. 
10. The method of claim 1, Wherein the at least one dilation 

factor is con?gured to thicken the outline of the glyph. 
11. A system for dilating an outline of a glyph, comprising: 
a receiving module comprising an electronic device to 

receive an information including at least one of: 
an element value of a rendering matrix; and 
a display characteristic including an orientation of a 

display for rendering the glyph: 
a determination module to determine at least one dilation 

factor from the orientation Wherein the at least one dila 
tion factor is determined by a dilation module that is 
separate from an outline creation module con?gured to 
scale the glyph by a scale factor; and 

a dilation module to dilate the outline of the glyph using the 
at least one dilation factor. 

12. The system of claim 11, Wherein the information is 
received by a sensor, the sensor being an accelerometer and/ 
or an ambient light sensor. 

13. The system of claim 11, Wherein the at least one dila 
tion factor comprises a ?rst dilation factor and a second 
dilation factor. 
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14. The system of claim 13, wherein the ?rst dilation factor 
is for dilation in the horizontal direction and the second dila 
tion factor is for dilation in the vertical direction. 

15. The system of claim 11, Wherein the at least one dila 
tion factor comprises only one dilation factor, the dilation 
factor for dilation in the horizontal direction and dilation in 
the vertical direction. 

16. The system of claim 11, further comprising: 
a creation module to create a bitmapped image from the 

dilated outline; 
a conversion module to create the glyph from the bit 
mapped image; and 

a display module to display the glyph on a display. 
17. The system of claim 11, Wherein the at least one dila 

tion factor is an at least one function. 

18. The system of claim 17, further comprising a function 
creation module to create the at least one function from the 
information. 

19. The system of claim 11, Wherein the information fur 
ther includes at least one of: 

a glyph characteristic; 
a display background characteristic; 
an application characteristic; and 
a graphics engine characteristic. 
20. The system of claim 11, Wherein the at least one dila 

tion factor is con?gured to thicken the outline of the glyph. 
21. A machine-readable non-transitory storage medium 

storing executable instructions to cause a processor to per 
form a method for dilating a glyph, comprising: 

receiving an information, from an electronic device, 
including at least one of: 
an element value of a rendering matrix; and 
a display characteristic including an orientation of a 

display for rendering the glyph 
determining at least one dilation factor from the orienta 

tion, Wherein the at least one dilation factor is deter 
mined by a dilation module that is separate from an 
outline creation module con?gured to scale the glyph by 
a scale factor; and 

dilating the outline of the glyph using the at least one 
dilation factor. 

22. The machine-readable medium of claim 21, Wherein 
the at least one dilation factor comprises a ?rst dilation factor 
and a second dilation factor. 

23. The machine-readable medium of claim 22, Wherein 
the ?rst dilation factor is for dilation in the horiZontal direc 
tion and the second dilation factor is for dilation in the vertical 
direction. 

24. The machine-readable medium of claim 21, Wherein 
the at least one dilation factor comprises only one dilation 
factor, the dilation factor for dilation in the horiZontal direc 
tion and dilation in the vertical direction. 
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25. The machine-readable medium of claim 21, further 

comprising: 
creating a bitmapped image from the dilated outline; 
creating the glyph from the bitmapped image; and 
displaying the glyph on a display. 
26. The machine-readable medium of claim 21, Wherein 

the at least one dilation factor is an at least one function. 
27. The machine-readable medium of claim 26, further 

comprising creating the at least one function from the infor 
mation. 

28. The machine-readable medium of claim 21, Wherein 
the information is received by a sensor, the sensor being an 
accelerometer and/ or an ambient light sensor. 

29. The machine-readable storage medium of claim 21, 
Wherein the information further includes at least one of: 

a glyph characteristic; 
a display background characteristic; 
an application characteristic; and 
a graphics engine characteristic. 
30. The machine-readable storage medium of claim 21, 

Wherein the at least one dilation factor is con?gured to thicken 
the outline of the glyph. 

31. A system for displaying a glyph on a display of an 
electronic device, comprising: 
means for creating, by a hardWare device, an outline of the 

glyph from a character information, Wherein the glyph 
represents the character; 

means for receiving an information including at least one 
of: 
an element value of a rendering matrix; and 
a display characteristic including an orientation of a 

display for rendering the glyph; 
means for determining at least one dilation factor from the 

orientation, Wherein the at least one dilation factor is 
determined by a dilation module that is separate from an 
outline creation module con?gured to scale the glyph by 
a scale factor; 

means for dilating the outline of the glyph using the at least 
one dilation factor; 

means for creating a bitmapped image from the dilated 
outline; 

means for creating the glyph from the bitmapped image; 
and 

means for displaying the glyph on the display. 
32. The system of claim 31, Wherein the information is 

received by a sensor, the sensor being an accelerometer and/ 
or an ambient light sensor. 

33. The system of claim 31, Wherein the at least one dila 
tion factor is con?gured to thicken the outline of the glyph. 

34. The system of claim 31, Wherein the information fur 
ther includes at least one of: 

a glyph characteristic; 
a display background characteristic; 
an application characteristic; and 
a graphics engine characteristic. 

* * * * * 


